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Ship Performance for Navigation through Northern Sea Route
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Summary
The amount of merchant ships which navigate through the Northern Sea Route (NSR) is
increasing gradually as the sea ice extent of the Arctic Ocean is decreasing in summer season. That
navigable term or the economic efficiency on fuel consumption is strongly influenced by the ice class
/ icebreaking capability of merchant ship, icebreaker’s support system, and so on. This paper shows
the effect of the performance of IA super class merchant ships in ice-covered waters to the
navigation through the NSR (voyage days, fuel oil consumption and icebreaker’s support days) from

the result of the NSR voyage simulation.
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Fig.1 Northeast Passage and Northwest Passage
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Fig.2 Simulation flow on NSR navigation
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Fig.3 Ice conditions along ship route (October)
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Fig.4 Ice resistance components at navigation

with/without icebreaker’s support
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Table 1 Main particulars of ice class ships for this study

TYPE-1 | TYPE-2
Length ; Loa (m) approx. 225.0
Length ; Lpp (m) 217.00
Breadth (m) 32.26
Depth (m) approx. 19.5
Design draft (m) 12.50
Stem angle (deg.) 40 45
Icebreaking capability — (m) 10 07
(level ice thickness at 3kt)

Maximum continuous

engine output (MW) 17:5 10.5
Service speed (knot) 14.0
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Fig.6 Voyage days for NSR navigation
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Fig.7 Time of voyage with icebreaker’s escort
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Fig.8 Fuel oil consumption for NSR navigation
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Fig.9 Voyage days from Yokohama to Hamburg (Casel)
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